Abstract -this paper has studied electromagnetic waves in planar dielectric waveguide containing left-handed medium propagate characteristics, the mode of transmission with left-hand materials is analyzed theoretically. Through the analysis of TE and TM wave in the transmission characteristics of planar dielectric waveguide, TE and TM mode dispersion equation are obtained, Concluded that the electromagnetic wave in the spread of the planar dielectric waveguide containing left-handed medium not only had oscillation wave and surface wave, traditional media planar dielectric waveguide only have the shock wave. Secondly, Simulation analysis has also been made on the propagation characteristics in slab waveguide with left-hand materials, Compared to traditional media planar dielectric waveguide, Planar dielectric waveguide containing left-handed medium compared with traditional planar dielectric waveguide possesses the advantages of larger bandwidth and less attenuation, then proved that this structure can be used as the transmission lines of microwave circuit.
Introduction
Permittivity  and magnetic permeability  are two basic physical quantities to describe the electromagnetic properties. For the conventional positive refractive materials, both of the permittivity and permeability are greater than zero, and the Maxwell equations has proved that electromagnetic waves will form the right-handed helical relationships when it propagates electric field, magnetic field and the wave vector in the positive refractive material, thus it is also called as the righthand materials.
In 1968, Soviet scientists V.G. Veselago analyzed the electromagnetic properties of isotropic homogeneous medium theoretically, when both of permittivity and magnetic permeability are negative simultaneously, such as: the inverse Snell effect, the inverse Doppler effect, the inverse Qilun Markov radiation, negative light pressure phenomena and so on [1] . When electromagnetic waves propagates in such medium, its electric, magnetic and wave vector will form the three left-handed helical relationship, so Veselago named such medium as left-handed media. In recent years, with the negative refractive index materials of microwave synthetic has become the truth [2] , the study of negative refractive index materials has become the focus in international academic physics and electromagnetism [3] [4] [5] [6] [7] .In 2002, G.V.Eleftheriades in University of Toronto with his team used transmission line theory proved that in two-dimensional transmission line network load shunt inductor L and capacitor C in series consisting of a high -pass LC transmission line network under certain conditions have a negative [8] [9] permittivity and negative permeability by such network elements constitute a twodimensional left-handed dielectric waveguide This paper mainly studies the propagation characteristics in planar waveguide with left-hand materials in the case of electromagnetic waves in two-dimensional, the mode of transmission with left-hand materials is analyzed theoretically, Simulation analysis has also been made on the propagation characteristics in planar waveguide with left-hand materials. Compared to traditional media planar dielectric waveguide, the planar waveguide with left-hand materials has better propagation properties. 
The Basic Principle of Left-Handed Medium
Thus it can be seen, When  and  at the same time is greater than zero, Electromagnetic wave vector k ,the electric 
Theoretical Foundation
Slab waveguide with left-hand materials is shown in 
Where a is defined as the normalized frequency (or normalized thickness). conventional materials of planar dielectric waveguide,requiring 
Planar Dielectric Waveguide with Left-handed Medium
According to the upper and lower planar dielectric waveg uide boundary region and the refractive index of the waveguid e region of the positive and negative pole, Planar dielectric waveguide with left-handed medium into three forms, namely, "negative -positive -negative","positive -negative -positive" and "negative-negative-negative", Specific data such as tableI-IV. According to the use of COMSOL software simulation in three forms of TE wave propagation characteristics and with the conventional planar dielectric waveguides "positivepositive-positive" for comparison, it is found that planar dielectric waveguide with left-handed medium is better propagation properties. When propagates in planar dielectric waveguide, electromagnetic wave is periodical, and the narrower the upper and lower boundary region are, the broader the band is; the smaller the refractive index is, the broader the band is. Providing that the upper and lower boundary region and refractive index are certain, one may examine the positive or negative of refractive index on the propagation properties. Shaped like a "positive -positive -positive" in the form of band in Figure 2 . Shaped like "negative -positive -negative", "positive -negative -positive" and "negative -negativenegative" in the form of band in Figure 3 . Figure 3 , when the refractive index and the boundary region is the same, planar dielectric waveguide with left-handed media has a large bandwidth and less attenuation compared to conventional planar dielectric waveguide.
Conclusions
This paper analyzed theoretically electromagnetic waves in the planar dielectric waveguide with left-handed medium not only oscillation wave but also evanescent wave exist in the guided wave region, and it is actually a surface wave propagation at the interface. But electromagnetic waves in the conventional planar dielectric waveguide only have oscillation wave, not have surface wave. Through COMSOL software simulation experiments proved that the planar dielectric waveguide with left-handed medium compared with traditional media planar dielectric waveguide possesses the advantages of larger bandwidth and less attenuation, That planar dielectric waveguide with left-handed medium compared to traditional planar dielectric waveguide has better performance of guided wave.
